Chronic lead exposure induces astrogliosis in hippocampus and cerebellum.
The aim of this study was to characterize the cytoskeletal intermediate filaments, glial fibrillary acidic protein (GFAP), and vimentin in normal and lead treated rats, and to compare the astroglial response in the cerebellum and the hippocampus -two regions with great susceptibility to the toxic effects of lead. Experiments combined light and electron microscopy immunohistochemistry using antibodies to GFAP and to vimentin, and conventional transmission electron microscopy techniques. Chronic lead administration was provided through the drinking water (1 g% lead acetate solution) and started when pups were 7 days old through the mother's milk. Following weaning lead intoxicated offspring were continuously exposed during 9 months, and sacrificed, with their corresponding controls, by perfusion-fixation at 30, 60, 75, 90, 180 and 270 days of lead exposure. After 60 and 90 days of treatment, hypertrophic astrocytes were observed in the cerebellum and hippocampus. Additionally, in the same time-period more GFAP immunolabelled astrocytes were detected in the cerebellum but not in the hippocampus. These qualitative observations were confirmed by computerized image analysis quantification. This effect was transient, even though the lead treatment was prolonged for 9 months and the blood-lead levels remained high after 30 days of the lead-exposure. After 90 days of lead administration, hypertrophic astrocytes started to decline and a gradual increment in the number of dense bodies, lipofuscin-like, was evidenced in astrocytes, neurons, pericytes and microglial cells. The data suggest that chronic lead exposure induces an astrocytic reaction as a result of a direct action of lead on astroglial cells or as a response to underlying neural damage.